Structure and regulation of the human NeuroD (BETA2/BHF1) gene.
In this study, we isolated and characterized the human NeuroD (BETA2/BHF1) gene. This gene was found to consist of two exons and one intron. The promoter regions were well-conserved compared with the mouse NeuroD gene. Two transcription start points (TSPs) were determined by the oligo-capping method. One TATA box was located at -31 bp from the lower TSP. The results of a transient transfection assay using the human neuroblastoma cell line IMR-32 and hamster insulin tumor cell line HIT-T15 suggested that there are at least three positive regulatory regions in the promoter. In these regions, four E boxes (CANNTG), named the E1 to E4 boxes, and two GC boxes were present. Cotransfection of the NeuroD expression vector into IMR-32 cells enhanced the NeuroD promoter activity by about 4-fold. A deletion and mutation analysis revealed that the E1 and E4 boxes, especially the E1 box, are associated with autoactivation and that E2 and E3 boxes are not associated with autoactivation. As mutation analysis of E3 box showed a decrease in the enhancer activity to the basal level, it showed that the E3 box is important to activate the NeuroD transcription. These results raised the possibility that the NeuroD gene expression is positively regulated through the E box sequence, not only by NeuroD itself but also by another E box binding protein.